Abstract Brief Communication
IntRoductIon
Toxocariasis is a soil-transmitted helminthic infection caused by either Toxocara canis or Toxocara cati where the definitive hosts are dogs and cats. Humans may acquire toxocariasis either by ingestion of infective eggs from contaminated fruits or vegetables, soil or water or playing with dogs or cats or by ingestion of larvae in raw or undercooked meat or organs from paratenic hosts, such as cattle, sheep and chickens. Except in the definitive host, the 3 rd stage larvae do not mature but remain developmentally arrested in tissues for many years evoking an inflammatory immune response. Although most human infections are subclinical, it can manifest as syndromes, namely (i) visceral larva migrans (VLM), (ii) ocular larva migrans (OLM), (iii) neurotoxocariasis and (iv) covert or common toxocariasis. VLM is the most common syndrome especially in children, with clinical features of respiratory system involvement or cutaneous manifestations. OLM too is mostly reported in children and presents as chronic endophthalmitis, retinitis or granulomata involving mainly one eye. Neurotoxocariasis involving nervous system is rare. Covert toxocariasis in children and common toxocariasis in adults are difficult to diagnose clinically because of non-specific symptoms. The disease is usually associated with moderate-to-high levels of anti-Toxocara serum antibody titres and eosinophilia. [1] [2] [3] [4] Here, we retrospectively analysed the sociodemographic pattern, clinical presentation, laboratory profile and treatment response in Toxocara-infected patients in North India.
mAteRIAls And methods
For this retrospective laboratory-based analysis, patients with Toxocara infection diagnosed on the basis of positive Toxocariasis is a neglected soil-transmitted helminthic infection caused by either Toxocara canis or Toxocara cati where humans get infected by accidental ingestion of embryonated eggs, and the definitive hosts are dogs and cats. This study aims to analyse the clinical and laboratory characteristics of Toxocara-infected patients and assessment of response to standard treatment with review of literature. The clinical details of patients with Toxocara serology positive for IgG antibodies by ELISA in 5 years (2013-2017) were retrospectively analysed. A total of 29 patients with clinical features and serology suggestive of Toxocara infection were evaluated. A complete history of 14 patients was available for the analysis. Majority (13/14; 96.5%) of cases were children <15 years, males (79%) and belonged to lower socioeconomic status (64.3%).
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. ,  and 31 st December 2017, were included in this study. The qualitative determination of antibodies against T. canis specific IgG was carried out using ELISA kit (NOVALISA™ T. canis IgG, NOVATEC Immundiagnostica GmbH, Germany). The socio-demographic details including the age, sex, month of admission, economic status, occupation, education of adult patients and parents in case of children were obtained on a predesigned pro forma. The exposure history such as dog and cat contact, dietary habits, geophagia/pica, deworming and faeces/waste disposal, chief presenting complaints, laboratory investigations including complete blood haemogram, erythrocyte sedimentation rate (ESR), total IgE, stool examination and serological tests for parasitic co-infections and treatment were obtained.
Results
A total of 203 patients were tested for anti-T. canis-specific IgG antibodies, of which 29 (14.28%) were positive. Majority were children (96.5%; 28/29) with mean age of 6.8 years (range 3-11 years) and were males (79%; 23/29). Most patients were treated as outpatients (69%; 20/29). A seasonal variation was noted with majority of the patients presenting during and after post-monsoon season (June to September 58.6%; 17/29). The complete clinical history was available for 14 patients, the majority of which were of lower socio-economic status (64.3%; 9/14); parents being manual labourers (57%; 8/14) who had education below 12 standard. Most patients were vegetarian (71.4%; 10/14) and from rural background (71.4%; 10/14). An ownership of cats and dogs was there in 28.5% (4/14) patients. Routine school-based mass deworming was received by 71.4% (10/14) patients, and all the patients had personal toilets.
A majority of patients presented with fever (78.5%; 11/14) followed by respiratory symptoms such as cough, shortness of breath, bronchitis and chest pain (57%; 8/14). Gastrointestinal features such as pain abdomen, nausea, vomiting, dysgeusia were present in 35.7% (5/14) patients. Hepatomegaly was present in 28.5% (4/14) patients; and lymphadenopathy and rashes in one patient each. Pica/geophagy was observed in 35.7% (5/14) patients. None of the patients presented with ocular manifestations. The stool microscopic examination for other parasitic coinfection was negative in all. Four of the patients, however, were found positive for IgG anti-Echinococcus granulosus antibodies while two were positive for anti-Toxoplasma IgM antibodies and 1 for anti-Wuchereria bancrofti IgG antibodies also. All the blood investigations of all patients showed eosinophilia >5% (range 8%-85%) and a raised total IgE with a range of 134 to >10,000 kU/L. Anaemia was documented in 50% (7/14) but most had mild anaemia (10-11.5 g/dL) and only two patients had moderate anaemia (7-<10 g/dL). A raised total leucocyte count was observed in 50%, neutropenia in 64.3% and raised ESR in 75% of the patients.
The majority of the patients were treated with albendazole 400 mg BD (85.7%; 12/14) or mebendazole 200 mg BD (7.1%; 1/14) for 5 days. Diethylcarbamazine at a dose of 25 mg TID x 14 days alone was administered in one patient while two patients received DEC along with albendazole. Steroids (prednisolone 2 mg/kg body weight/day) were also prescribed in nearly one-third of patients for 2-3 weeks (35.7%; 5/14). All the patients except one responded favourably to the treatment. However, the eosinophil counts gradually decreased by about 20% in first 2-3 weeks of therapy. The blood counts of two patients were available after >8 weeks, and it was observed that the eosinophil counts reverted to normal value while one patient continued to have hypereosinophilia and raised total IgE even after more than 3½ months of follow-up.
dIscussIon
Toxocara infection is a zoonosis with a worldwide distribution. [1, 2] In our analysis, the most commonly affected age group was that of children of the male gender which is similar to other studies. [1] [2] [3] [4] [5] [6] Similarly, the majority of patients were from lower socioeconomic strata as in other studies. [4, 7] Majority of cases presented during monsoon and post-monsoon season which may be due to higher chances of contaminated water or food. A majority of the patients in our study were vegetarians which may have acquired the parasite by ingestion of contaminated raw vegetables and fruits. [1, 3] However, infection in nonvegetarians may be due to ingestion of raw or undercooked meat. [1, 3] Having pets in the household and eating habits of children like pica/geophagia have been proven to be risk factors, and 28% patients in our study owned pets while 43% had pica. [1] [2] [3] [4] 6, 7] All the patients were found negative for intestinal parasites. This may be due to the school-based deworming programmes of the Government. However, single dose of albendazole is not effective for treating Toxocara infection. A majority of the patients presented with fever followed by pulmonary and gastrointestinal symptoms as described in other studies also. [1, 3, 6] While none presented with ocular toxocariasis which otherwise is a common manifestation of toxocariasis especially in children. [8] In our study, anti-E. granulosus antibodies were detected in 28.5% (4/14) patients. Cross-reactions with other helminths in serological tests are documented by other authors too which may be confirmed or refuted by further western blotting test. [9] Toxoplasma co-infection has also been documented by other workers which may be due to the common mode of infection and same definitive host. [10] The complete blood picture showed eosinophilia and raised total IgE in all patients with toxocariasis is in concordance with other studies and prompts the clinicians to investigate parasitic aetiology. [1] [2] [3] 6, 8, 11] We also found anaemia, leucocytosis, neutropenia and raised ESR in the majority of the patients which is described in other studies also. [7, 12] Elefant et al. also concluded that the leucocyte, eosinophil and IgE present a significant decrease in the 1 st year of treatment and that the latter two parameters be used for follow-up after chemotherapy. However, leucocytosis is not a favourable diagnostic marker for toxocariasis. [13] A majority of the patients were treated by albendazole which is preferred to mebendazole and diethylcarbamazine. Steroids were added in few cases to relieve symptoms caused by allergic responses. [1, 3, 6, 8, 13] Most of our patients responded clinically to the therapy, but the eosinophil count was slow to revert to normal values. However, most of our patients could not be followed up long enough for blood values to return to normal. Kim et al. described cure and improvement of eosinophilia with albendazole alone or in combination with steroids in more than 80% of the patients, but it took 1 week-4 months. [14] However, Hombu et al. showed that albendazole had 78% recovery rate when used for 4 or 8 weeks, which was much higher than the 5 days' regimen. [15] conclusIon Toxocariasis is more common in children, and the true prevalence may be underestimated. A raised eosinophil count, ESR and IgE levels in a paediatric patient, should raise a suspicion of parasitic aetiology. Furthermore, efforts to increase the awareness of toxocariasis in treating physicians and the community are essential to implement preventive steps for this disease.
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